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ABSTRACT : PROBLEM TO BE SOLVED: To manufacture an aluminum alloy panel which is intricate in 
the sectional shape of a core and is high in rigidity and tow in weight and cost by putting 
plural sheets of aluminum alloy sheets joined by friction agitation into metal molds and 
heating these metal molds to a temp, suitable for superplastic deformation and 
pressurizing the sheets from the inside. 

SOLUTION: A tube 5 for gaseous pressure loading is mounted at the core sheet 2 of the 
aluminum alloy having a superplastic characteristic and the face sheets 1 , 3 of the 
aluminum alloy having the superplastic characteristic are superposed above and below 
this core. The circumferences of the respectively sheets 1 f 2, 3 are joined by friction 
agitation joining 6, by which part of the inside is joined as well. This laminate is set into the 
metal molds 7 and is heated to the temp, at which the aluminum alloy exhibits the 
superplastic characteristic and thereafter the gas is supplied via the tube 5 to load the 
laminate with the gaseous pressure, by which the respective sheets 1,2,3 are deformed 
and the forming of the aluminum alloy panel is completed. In such a case, a tube mounting 
part 4 is mounted onto the core sheet 2 by the friction agitation joining 6 and the tube 5 is 
joined by welding to this tube mounting part 4. 
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CLAIMS 



[ClaimCs)] 

[ClainLl]-The. mamifarrtiir E. approach ofthp aluminu m rontainigg afloy panel 

characterized by pressurizing from the interior with a pressurization means 
after heating to the temperature which joined the aluminum containing alloy 
sheet of two or more sheets by superposition and friction s t illin g junction, 
put into metal mold, and was suitable for super-elasticity deformation. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the manufacture approach of the aluminum 
containing alloy panel applied to the aircraft, a rocket, a satellite, a high-speed vehicle, a high 
vessel, a building, etc 



Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the aluminum 
containing alloy panel applied to the aircraft, a rocket, a satellite, a high-speed vehicle, a high speed 
vessel, a building, etc. 
[0002] 

[Description of the Prior Art] Drawing 4 thru/or drawing 6 explain three examples of the manufacture 
approach of the conventional aluminum containing alloy panel below. 

[0003] In the 1st example of the conventional manufacture approach shown in drawing 4 , after 
manufacturing the internal core 01 and the outside sheet 02 separately, the panel was manufactured 
by [, such as welding, soldering, and adhesion, ] joining the outside sheet 02 to the internal core 01 
by 03. 

[0004] In the 2nd example of the conventional manufacture approach shown in drawing 5 , after 
combining two or more extrusion mold material 04 with a complicated cross-section configuration the 
panel was manufactured by joining each by welding 05. 

[0005] The 3rd example of the conventional manufacture approach shown in drawing 6 was an 
approach applied only to the present titanium alloy, and after in the case of this manufacture 
approach it joined the titanium plate 06 by two or more sheet pile and it joined that part by welding or 
diffused junction 07, while it carried out the load of the pressure inside and fabricated it inside, it was 
manufacturing the panel which has a core inside by carrying out diffused junction of the plate 
comrade. In addition, the configuration of the core fabricated by internal pressurization can be 
adjusted by modification of a plate comrade's junction gestalt, or number of sheets, as shown in 
drawing 6 (a) and (b). 
[0006] 

[Problem(s) to be Solved by the Invention] In the manufacture approach of the conventional 
aluminum containing alloy panel, in order in the case of the 1st example to manufacture separately 
the predetermined internal core and the outside predetermined sheet of a configuration and to join an 
outside sheet to an internal core by approaches, such as soldering and adhesion, the precision of each 
components, especially the precision of a field comrade's doubling section must be high. 
[0007] Moreover, pretreatment of removing the oxidizing zone of the aluminum currently formed in 
the aluminum front face is indispensable, the strain* arose with heating at the time of soldering, the 
technical problem that reinforcement fell in heat treatment material occurred, in junction by soldering 
of aluminum, also in junction by adhesion, it was indispensable, and bonding strength was low, and it 
had the technical problem that thermal resistance was low. 

[0008] Manufacture of the panel which has various cross sections by the device of the cross-section 
configuration of extrusion mold material is possible for the case of the 2nd example, and manufacture 
of the panel of little distorted high intensity is also possible for it by devising welding process. 
[0009] However, in order to use extrusion mould material, and it is impossible to build a part with a 
thickness of 1mm or less and to obtain such a part, it is necessary to reduce board thickness and 
manufacture cost becomes high by machining after extrusion. Moreover, the cross section of the 
direction of extrusion can be fixed, and cannot be changed. Furthermore, in order to join by welding, 
the high tensile aluminum alloy which cannot be welded had the technical problem that it could not be 
used. 



[0010] On the other hand, diffused junction of the outside sheet is carried out to an internal core, or 
weldbonding of the case of the 3rd example is carried out, and reinforcement Is high. Moreover, the 
form status change of how to pile up a sheet or a weld zone and also twist modification are possible 
also for the configuration of a core. 

[0011] However/ this approach is the method developed for titanium alloys, superplastic forming is 
possible for the sheet used for this method, and it is required for a sheet comrade to be joinable 
moreover with welding etc. 

[0012] In the case of an aluminum containing alloy, 7475 alloys, 5083 alloys, 8090 alloys, etc. show a 
super-elasticity property, but except for 5083 alloys, welding is impossible, since it stops, as for a 
weld zone, showing a super-elasticity property by a microstructure becoming coarse also about these 
5083 alloys when this is welded, since 5083 alloys have low reinforcement, manufacture of the panel 
in the above-mentioned approach builds the panerbf high intensity difficultly ^- the technical problem 
that-there was nothing occurred? — 



[0013] This invention tends to solve the 1st of the conventional approach, and the technical problem 
in two examples by building structure as shown In the 3rd example of the conventional approach using 
the aluminum containing alloy (7475 alloys and 8090 alloys) of high intensity, and manufacturing the 
lightweight panel for which it has the core of a complicated configuration with high rigidity 
[0014] 

[Means for Solving the Problem] In the manufacture approach of the aluminum containing alloy panel 
of this invention, the aluminum containing alloy sheet of two or more sheets is joined by superposition 
and friction stirring junction, and it puts into metal mould, and after heating to the temperature 
suitable for super-elasticity deformation, it Is characterized by pressurizing from the interior with a 
pressurization means. 

[0015] For example, the super-elasticity property which cannot perform the usual melting welding is 
shown, the friction stirring junction used in this invention can be joined also when the possible and 
joined metal is a dissimilar metal, junction of 7475 alloys, 8090 alloys, etc. and. 



[0017] Therefore, in this invention, since it becomes possible to join a joint as an arbitration 
configuration about the aluminum containing alloy of two or more sheets which shows a super- 
elasticity property, without losing the property even if it is the case of not only the case of a metal of 
the same kind but a dissimilar metal, the cross-section configuration of a core is complicated, and it 
becomes possible to manufacture a high rigid and lightweight aluminum containing alloy panel by low 
cost. 
[0018] 

[Embodiment of the Invention] Drawing 1 explains the manufacture approach of the aluminum 
containing alloy panel concerning one gestalt of operation of this invention. 
[0019] In the manufacture approach concerning this operation gestalt shown in drawing 1 , after 
attaching the tube 5 for gas pressure loads in the core sheet 2 which consists of aluminum containing 
alloys (7475, 5083, 8090 alloys, etc.) which show a super-elasticity property first, the face sheets 1 
and 3 which consist of aluminum containing alloys (7475, 5083, 8090 alloys, etc.) which show a 
super-eiasticity property are arranged in the vertical side of the core sheet 2, respectively, and are 
piled up. ' 
[0020] Next, it joins by the friction stirring junction 6 also about inside [ a part of ], and the face 
sheets 1 and 3 and the core sheet 2 which were piled up form a layered product while joining the 
perimeter by the friction stirring junction 6 for a gas seal. 

[0021] Next, this layered product is set into metal mould 7, after heating until an aluminum 
containing alloy becomes the temperature (it is 515 degrees C in the case of 7475 alloys [ for 
example, ]) which shows a super-elasticity property, supply gas through a tube 5, carry out the load 
of the gas pressure, each sheet 1, 2, and 3 is made to transform, and shaping of an aluminum 
containing alloy panel is completed. 

[0022] In addition, about installation of the tube 5 to the above-mentioned core sheet 2, since the 
usual welding is indispensable, the tube attachment section 4 shown in drawing 1 (b) and (c) by the 
aluminum containing alloy which can be welded is manufactured, this tube attachment section 4 is 
attached in the core sheet 2 by the friction stirring junction 6, and melting weldbonding of the tube 5 
is carried out to this tube attachment section 4. 

[0023] In the above, the friction stirring junction 6 used for heavy junction of the face sheets 1 and 3 
and the core sheet 2 and comparison junction of the core sheet 2 and the tube attachment section 4 
While softening the joint of joint-ed material with the frictional heat which thrusts into the joint of 
jolnt-ed material and is produced between a tool and joint-ed material, rotating this using the tool of a 
special configuration as shown in drawing 2 A joint is joined by stirring the softened joint with a tool 
[0024] In addition, it is also possible for junction of perfect penetration to be possible for the case of 
comparison junction by using a backing strip, as shown in drawing 2 (a), and for adjustment of the 
amount of penetration to be able to do by adjusting the die length of a tool, as shown in drawing 2 (b) 
in heavy junction, and to obtain partial solid state welding, and it is also possible to carry out 
coincidence junction of the joint-ed material of two or more sheets in piles. 

[0025] Since the joint which was made to soften the joint of joint-ed material with frictional heat and 
was softened is stirred with a tool and it is made to join, junction of the high tensile aluminum alloy 
which cannot perform the usual melting welding, and aluminum lithium alloys (7475 alloys etc ) (8090 



alloys etc.) Is possible for the above-mentioned friction stirring junction 6, and junction of a 
contaminant Is also possible for it. 




[0027] Therefore, in this operation gestalt, whether It is the case of which aluminum containing alloy 
the face sheets 1 and 3 and the core sheet 2 indicate a super-elasticity property to be or was the case 
of an aluminum containing alloy of a different kind mutually, it became possible to acquire good 
junction. 

[0028 J Moreover; since the arumfnum containing alloy which shows a super-elasticity property to the 
- - face sheets~l aru^3 and the core sheet 2 was used^and some core sheets 2 wen^suitably joined to the- 
up-and-down face sheets 1 and 3, a big distortion could be given to the core sheet 2 and manufacture 
of the hollow panel which has the core of a complicated configuration was attained. 
[0029] Drawing 3 explains the manufacture approach of the aluminum containing alloy panel 
concerning other gestalten of operation of this invention. In addition, this operation gestalt makes a 
core sheet a two-sheet pile, and prepares a face sheet in the vertical side, respectively. 
[0030] In the manufacture approach concerning this operation gestalt shown in drawing 3 , first, while 
joining the perimeter of superposition and each contact surface, and Inside [ a part of ] for core sheet 
2a to the face sheet 1 by the friction stirring junction 6, the Inhafation-of-air tube 12 is attached. 
Next, while joining the perimeter of superposition and each contact surface for core sheet 2b to core 
sheet 2a by the friction stirring junction 6, an exhaust tube 11 is attached. 

[0031] Finally, the Inhalation-of-air tube 12 Is attached at the same time it joins the perimeter of 
superposition and each contact surface, and Inside [ a part of ] for the face sheet 3 to core sheet 2b 
by the friction stirring junction 6, and a layered product is formed. 

[0032] Next, after setting to metal mold 7 the layered product formed of the above, performing 
vacuum suction between core sheet 2a and 2b through an exhaust tube 11 and making during this 
period Into a vacuum, the above-mentioned layered product is heated to the temperature in which 
superplastic forming is possible. Performing vacuum suction between core sheet 2a and 2b, after a 
layered product goes up to predetermined temperature, carry out the load of the gas pressure 
through the inhalation-of-air tube 12, each sheet 1 and 2a, 2b, and 3 are made to transform, and 
shaping of an aluminum containing alloy panel is completed. 

[0033] In the above, both a core sheet and a face sheet are fabricated with the load of gas pressure, 
since a core sheet is lengthened and a beautiful front face appears, diffused junction is carried out to' 
shaping and coincidence, and the panel which has the core of a complicated configuration is obtained. 
[0034] In addition, although the configuration of the aluminum containing alloy panel shown in 
drawing 3 (a) is similar to the thing of said 1 operation gestalt, in the case of this operation gestalt, as 
shown in drawing 3 (b), it can form a spacer 13 between core sheet 2a and 2b, and can obtain a core 
with the cross section of a still more complicated configuration by preparing this 
[0035] 

[Effect of the Invention] The manufacture approach of the aluminum containing alloy panel of this 
invention the aluminum containing alloy sheet of two or more sheets Superposition, By joining by 
friction stirring junction, putting into metal mold, and pressurizing from the interior with a 
pressurization means, after heating to the temperature suitable for super-elasticity deformation Since 
it becomes joinable as an arbitration configuration about a joint about the aluminum containing alloy 
of two or more sheets which shows a super-elasticity property, without losing the property even if it is 
the case of not only the case of a metal of the same kind but a dissimilar metal, the cross-section 
configuration of a core is complicated. It becomes possible to manufacture a high rigid and lightweight 
aluminum containing alloy panel by low cost. 
[Translation done.] 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the manufacture approach of the aluminum containing alloy 
panel concerning one gestalt of operation of this invention, and, for (a), the explanatory view of a 
production process and (b) are [ the flat-surface enlarged drawing of the tube attachment section and 
(d of the A-A view Fig. of (a) and (c)) ] the B-B view Figs, of (c). 

[Drawing 21 (a) compares, and in junction, it is the explanatory view of the friction stirring junction 
concerning a top Norikazu operation gestalt, and it is [ (b) piles it up and ] the case of junction. 
[Drawing 3] It is the explanatory view of the manufacture approach of the aluminum containing alioy 
panel concerning other gestalten of operation of this invention, and is an explanatory view when (a) 
forms the explanatory view of a production process between core sheets and (b) forms a spacer. 
[Drawing 4] It is the explanatory view of the 1st example of the manufacture approach of the 
conventional aluminum containing alloy panel. 

[Drawing 5] It is the explanatory view of the 2nd example of the manufacture approach of the 
conventional aluminum containing alloy panel. 

[Drawing 6] With the explanatory view of the 3rd example of the manufacture approach of the 
conventional aluminum containing alloy panel, (a) is the case where (b) joins only an inside titanium 
plate, when the titanium plate of the inside and an outside is joined. 
[Description of Notations] 



I Face Sheet 

2, 2a, 2b Core sheet 

3 Face Sheet 

4 Tube Attachment Section 

5 Tube 

6 Friction Stirring Junction 

7 Metal Mold 

II Exhaust Tube 

12 Inhalation-of-Air Tube 

13 Spacer 
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